Competitive inhibition of plasma cholesterol esterification by human high-density lipoprotein-subfraction 2.
Mixtures containing subfractions of human plasma high-density lipoproteins (HDL) and human lipoprotein-free plasma were incubated in vitro at 37 degrees C. Esterification of cholesterol was observed both in incubations containing HDL-subfraction 3 (HDL3) and in those containing HDL-subfraction 2 (HDL2). The implication that the lecithin: cholesterol acyltransferase in lipoprotein-free plasma may therefore interact with lipoproteins in both HDL subfractions was developed further by proposing a simple model in which the two HDL subfractions may compete for interactions with the enzyme. This model was described mathematically and tested in experiments in which a constant amount of the enzyme was incubated with a wide range of concentrations of HDL2 and HDL3 present either alone or in combination. The model was able to predict experimentally observed rates of cholesterol esterification with great accuracy. The best fit was obtained with a Vmax for HDL3 that was 2.4-4-times greater than that for HDL2 and values of the apparent Km for HDL3 free cholesterol and HDL2 free cholesterol of 43-60 nmol/ml and 167-391 nmol/ml, respectively. The model thus predicts that, at physiological concentrations of lipoproteins, HDL2 will function as a competitive inhibitor of the cholesterol esterification reaction by displacing lecithin: cholesterol acyltransferase from a more effective substrate, HDL3, to a less effective substrate, HDL2.